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Introduction
Investment on human capital has attracted increased attention in recent decades as an instrument to promote economic growth and a more equitable distribution of the resources. Besides individuals' private returns to education, social benefits from investment in education, regarding both efficiency and equity aspects, have long been recognized. 1 Consequently, economic policy has enhanced investment in education and schooling rates and participation in higher education have increased in most developed countries (OECD, 2008) . Nevertheless, to fully take advantage of investment on education it becomes necessary that resources are allocated efficiently and skills acquired through the education processes match those required by the market. The labour market plays hence an intermediate role in the country's production model so that workers would be able to find a job commensurate with their educational level in order to avoid problems of overeducation (Dolado, Felgueroso, & Jimeno, 2000; García-Montalvo & Peiró, 2009) . It would then be necessary to consider the demand and supply sides of the labour market simultaneously, with qualified labour requirements going with greater investment in education (Jorgenson, Goettle, Ho, Slesnick, & Wilcoxen, 2008; Teixeira, 1999) .
The Spanish educational system has experienced an intense process of development over recent decades. While in 1970 the number of students in the Spanish educational system was less than 7 million, in 2006 this figure was close to 11 million students (Ministry of Education, 2007) . In the case of higher education this momentum is reflected in that 29% of the Spanish population aged between 25 and 64 had a higher education degree in 2006, a percentage that is above the average for OECD countries (27%) and for the EU-19 countries (24%) (OECD, 2008) . In this context, a question of particular interest is whether the more qualified workforce is in accordance with the employment needs of the Spanish labour market.
When there exists overeducation in the labour market, this generates negative effects both socially and individually, especially if this type of mismatch becomes a permanent phenomenon (Spence, 1973; Thurow, 1975) . Socially, it leads to the inefficient allocation of skilled workers to jobs with lower educational requirements, thus adversely affecting the economy's productivity and competitiveness (Tsang & Levin, 1985) . From a worker's standpoint, the result may be frustration with their job prospects (Tsang, Russell, Rumberger, & Levin, 1991) , reconsideration of the human capital investment decisions in future generations (García-Serrano & Malo, 1996) , and a negative effect on wages. Several authors have studied this last question in an international context (Bauer, 2002; Groot, 1993; Hartog, 2000; Kiker, Santos, & Mendes de Oliviera, 1997) , with two main conclusions standing out: on the one hand, the wages earned by an undereducated worker tend to be lower than those earned by co-workers with an educational level in accordance with their job and, on the other, while an overeducated worker indeed gets higher wages, they are below the average expected given their educational level. Alba-Ramírez (1993) , and more recently Budría and Moro-Egido (2008) and García-Montalvo and Peiró (2009) , obtain similar results for the Spanish case. However, there have been few studies examining the evolution of returns to education in Spain and how overeducation might have affected these values over the last decade.
This paper aims to contribute to this literature by analyzing the degree of match between education and employment and its evolution since the mid-nineties, and by studying the effects of educational mismatch on individual earnings in the Spanish labour market. To this end, we first consider the evolution of returns to education. According to Rumberger (1981) , a decrease in the monetary returns to a given educational level would point to the existence of overeducation. Also according to that author, another meaning of overeducation refers to discrepancies between the individuals educational level and that required by the job they do, an idea based on the assumption that every job requires a certain level of qualification for the efficient performance of the tasks it involves. Following this argument, we focus on studying whether or not there exist such discrepancies between individuals' educational level and that required by the job they are doing, estimating the returns to education by taking into account the match between the workers schooling and the educational requirements of their job. 2 The remainder of the paper is organized as follows. Section 2 briefly presents the theoretical framework and the principal results in the economics literature on educational mismatch and returns to education for the Spanish case. Section 3 focuses on the empirical analysis. First, we present the data used in the study and then examine the evolution of private returns to education between 1995 and 2006 with the estimation of Mincerian wage equations (Mincer, 1974) . Next, we study the returns to education taking into account the degree of match between the educational level reached by a worker and that required to perform her job by estimating ORU (Over-Required-Undereducated) specifications (Duncan & Hoffman, 1981) . Finally, Section 4 closes with a summary of the main findings of the study.
Literature review
The literature on educational mismatch has largely focused on the relationship between overeducation and wages. Human capital theory assumes that the remuneration of an individual in the labour market depends on her marginal productivity, which is determined by the human capital accumulated through formal education, on-the-job training, and experience (Becker, 1964; Mincer, 1974; Schultz, 1961) . According to this approach, overeducation is a temporary mismatch in the labour market and the returns to education are independent of whether or not the individual is overeducated.
There has long been interest in the analysis of the returns to education in Spain. Oliver, Raymond, Roig, and Barceinas (1999) summarize the main studies of the private returns to education in the 1980s and 1990s. Among the conclusions, they note that in Spain there was a high return per year of schooling, with returns varying by educational level, being greater the higher the level attained by the worker. Similar results have been reported in more recent work (Arrazola & de Hevia, 2006; García-Mainar & Montuenga, 2005; Raymond, Roig, & Gómez, 2009) .
In contrast, there have been far fewer studies on the evolution of these returns to education. Those that have been published describe an increasing trend in the private returns to shortcycle educational qualifications between the 1980s and the 1990s, but a decreasing trend for long-cycle university studies (Barceinas, Oliver, Raymond, & Roig, 2000; Lassibille & Navarro, 1998; San Segundo, 1997; Vila & Mora, 1998) . For the second half of the 1990s onwards, however, the results have been inconclusive. Caparrós et al. (2001) find that returns to education decrease in Spain between 1994 and 1996 , and Pastor, Raymond, Roig, and Serrano (2009 report a similar result for the period 1995-2002. In contrast, Arrazola and de Hevia (2008) conclude that, between 1994 and 2000, private returns to investment in education tended to remain constant.
Although the evolution of returns to education can give an idea of whether or not there exist educational mismatches in the labour market, another approach to study this question assumes that different jobs require different levels of training to be properly performed, and that mismatches in the labour market may be a persistent phenomenon. Many economists have challenged the idea that a worker productivity depends solely on her personal characteristics (i.e., education or experience), noting that it will also depend on the characteristics of the job. Thus, in accordance with the theories of job-screening (Spence, 1973) and of job-competition (Thurow, 1975) , the individual's productivity depends, at least in part, on the characteristics of the job and on the match between the worker's knowledge and the skills that the job demands. In this case, the rate of return to education will also depend on the goodness of fit between the skills acquired by the worker and those necessary to adequately perform her work.
To estimate the returns to education in terms of the match between the worker's educational level and that required in their job, it is necessary to previously estimate the degree of educational match. Different measures of educational mismatch have been used in the literature, being generally grouped into objective, subjective, and statistical measures. Objective measures are based on an analysis of the jobs, taking into account their characteristics, degree of difficulty, and the training and experience needed to perform the tasks they require. These requirements are then compared with the individuals' training to determine whether or not they match.
Subjective measures are based on information provided by the workers themselves about some personal and job-related characteristics. Among these measures, it is common to distinguish between a direct inquiry in which the individuals are asked if they consider themselves to be appropriately educated, undereducated, or overeducated for the job they are doing, and an indirect inquiry in which they are asked about the training needed to perform their jobs, comparing then this response with their actual educational level.
Finally, statistical measures compare the worker's educational level with that of other workers doing the same job, using as referent the statistical mean or the modal value of the distribution. In this sense, Verdugo and Verdugo (1989) categorize as overeducated (undereducated) those individuals whose years of formal education are more than one standard deviation above (below) the average found for that job. Alternatively, Kiker et al. (1997) propose using the modal value as the referent, arguing that this statistic is less sensitive to the existence of outliers in the distribution.
Each of the above measures of educational mismatch has advantages and disadvantages both methodologically and in the conditions needed for their practical implementation. 3 Furthermore, there is no clear preference for the use of one or the other measure in the empirical literature. Instead, the choice of method is usually determined by the available information in the database used. In any case, as emphasized by Hartog (2000) , the conclusions obtained in different studies that estimate the returns to education considering the degree of match between the workers' educational level and that required to perform their jobs tend to be consistent, regardless of the type of measure used to estimate the educational mismatch.
Empirical analysis

Data
The data used in this study come from the Spanish Wage Structure Survey (WSS) in its three available waves (years 1995, 2002, and 2006) . These surveys were conducted by the National Institute of Statistics (Instituto Nacional de la Estadística, INE) as part of a European project that seeks to provide harmonized, four-year-period, information about the structure and distribution of wages in each of the States of the EU.
One of the main features of the WSS is the availability of matched employer-worker microdata, which is particularly useful for the study of wage determination (Abowd & Kramarz, 1999; Hamermesh, 2008) . In this sense, the WSS provides comprehensive information on firms with ten or more workers (WSS 2006 also includes firms with fewer than ten workers), classified in one of the following productive sectors: industry, construction, trade, catering, transport and communications, financial intermediation, real estate and leasing, business services, and, with the exception of WSS 1995, education, health, and other social activities. The WSS also provides information on firm size, type of collective labour agreement to which the firm is ascribed, and the region in which it is located. Worker related information includes, in addition to wages, variables such as age, gender, education, time with the firm, occupation, type of contract, and working hours. Beginning with WSS 2002, variables on the worker's nationality and whether he or she has supervisory responsibilities are also available.
Since the WSS has incorporated new features into its successive waves, it is necessary to apply a series of filters to ensure the proper comparison of results for each cross section. For this reason, in the present study we removed from WSS 2006 those firms with fewer than 10 workers. We also excluded the education, health, and other social activities sectors which were not present in the first wave of the WSS. Thus, the sample used consists of wage earners of both genders, aged between 16 and 65 years, working in firms with 10 or more workers, and excluding the areas of education, health, and other social activities.
Wages are expressed in gross terms per hour worked, and are calculated from the base wages for the month of October (considered representative of the whole year), adding prorated wage complements if any. Moreover, since the statistical source used in this study provides no information about the years of schooling of the individuals, they are approximated by the theoretical number of years of schooling required to complete the highest educational level declared by the worker. Finally, and given that the individual's actual experience in the labour market was unknown, the potential experience is used as a proxy. This variable is calculated, as is usually done in the literature, by subtracting six years plus the years of schooling from the individual's age. Table A .1 in Annex A presents the summary descriptive statistics for the educational level of the individuals in the sample. On average, the time a worker remained in the education system continued to increase from 9 years in 1995 to 9.8 years in 2006. This increase in the years of schooling is in line with the changes in human capital stock that were noticed when analyzing the distribution of the sample by educational level. Thus, while the percentage of workers with just compulsory education or less fell from nearly 65% in 1995 to 56% in 2006, the percentage of individuals with vocational training or college education increased. There also stood out the growing proportion of university graduates, which doubled from 1995 to 2006, in that last year representing over 10% of the total sample. Spain (1995 Spain ( -2006 This section presents empirical evidence on the evolution of returns to education in Spain from the mid-nineties until 2006. We use the theoretical framework proposed by Mincer (1974) and estimate the following wage equation:
Evolution of private returns to education in
In this equation, the wages (w) received by individuals are explained in terms of years of schooling (S), years of experience in the labour market (E) and its square (E 2 ), and a random perturbation (Table 1) show the return to education to have declined over that period. In 1995 the return on an additional year of education was 9.5%, in 2002 was 8.5%, and in 2006 was barely 7.4%. 4 The results in Table 1 were obtained under the assumption that all years of schooling, regardless of educational level, contribute equally to the individual's wage. An alternative way to analyze the influence of human capital on wages is to consider schooling as a discrete variable. In this case, the term reflecting the effect of education on earnings is replaced by a set of dummy variables that represent the highest educational level attained by the worker. The wage equation would then be specified as follows:
where SEC1 is a dummy variable that takes the value unity if the individual has completed first stage secondary education and zero otherwise, and the other dummy variables are defined analogously: second stage secondary education (SEC2); middle grade vocational training (MVT); upper grade vocational training (UVT); 'diplomature' -an educational level in Spain roughly corresponding to one year less higher education than a Bachelor's degree (DIP); and university graduate (B.A.); taking primary education (or less than primary) as reference level.
The advantage of this specification is that it does not impose uniform returns to all years of schooling, allowing one to estimate the return associated with different educational levels. This involves comparing the marginal costs associated with an additional level of education with the marginal benefits the individual expects to obtain from this higher level of education (Psacharopoulos, 1980) . The idea behind this reasoning is that the individual incurs an opportunity cost -in the form of lost wages -while continuing their education, offset by an expected greater wage when entering the labour market with a higher education level. As noted by Raymond et al. (2009) , in practice this method yields results that are very similar to those obtained by calculating the internal rate of return associated with a given educational level relative to the preceding level. According to those authors, the return associated with a certain educational level can be calculated as follows:
where R B is the return associated with an educational level B relative to the preceding level A, S A and S B are the years of schooling needed to attain educational levels A and B, respectively, and β A and β B are the coefficients associated with those levels as obtained from a least squares fit to the discrete wage equation (Eq. (2)). This estimation (see Table A .2 of Annex A) provides the basis for calculating the returns associated with the different educational levels as presented in Table 2 . One observes that returns to education in Spain continue to be high, although the economic return associated with each level decreases progressively over the course of the period considered. This result is in line with most studies that have analyzed the Spanish case from the eighties onwards (Caparrós et al., 2001; Lassibille & Navarro, 1998; San Segundo, 1997; Vila & Mora, 1998) . It stands out that one of the greatest declines in the rate of return is associated with the lower educational levels. Barceinas et al. (2000) find a similar result for the period 1990-95, and that the least educated workers have undergone the sharpest decline in their stock of human capital. Also, and consistent with the findings of San Segundo (1997), Vila and Mora (1998), Caparrós et al. (2001) , and Budría and Moro-Egido (2008) , among others, there is a notable decrease in the rate of return to university degrees. García-Montalvo and Peiró (2009) argue that this behaviour may be explained by the strong growth in the number of graduates in the last few decades which has not been accompanied by any similar increase in the number of skilled jobs.
According to the first definition of overeducation proposed by Rumberger (1981) , these results provide evidence for overeducation in the Spanish labour market, with a decline in returns to education over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . To explore this question in greater depth, the next section focuses on the analysis of educational mismatch using the definition based on possible discrepancies between the individuals' educational level and that required by their jobs.
The relationship between educational mismatch and wages: estimating ORU equations
In order to determine whether there exist differences in returns to education according to its match with the job being performed, Duncan and Hoffman (1981) were pioneers in using the so-called ORU specification. This is a variant of the Mincerian wage equation in which the individuals' years of schooling (S) are decomposed into years of schooling required in the job (S r ), years of overeducation (S o ), and years of undereducation (S u ):
In the context of this specification, the coefficients of the education variables are interpreted as follows: β r expresses the return to an additional year of job-required education; and β o and β u the returns to an additional year of over-or undereducation, respectively, compared with that obtained by other workers doing a similar job and who achieve a proper match between the required and their actual education. Within this specification, wages are determined by demand side variables (S r ), but also by parameters that measure deviations between the supply and demand of qualifications (S o and S u ). This form of the wage equation has the advantage of allowing one to quantify the return to years of overeducation, of job-required education, and of undereducation, rather than having to settle for a single overall return on the worker's schooling.
Given the information available, in this study we used a statistical measure of educational mismatch, with the mode as reference value. 5 To define the variables S o , S r , and S u , we differentiated nine job categories in accordance with the National Occupational Classification 1994. For each of these groups, the modal value of the schooling of workers in that category was determined, together with the possible mismatch between that value and the actual schooling reached by each worker. Thus, the variable S r shows (for those individuals who are appropriately educated) the modal number of years of schooling in each occupation, and S o and S u for the over-and undereducated individuals of the sample, respectively, the difference between their actual years of schooling and the modal value of years of schooling for their occupation. Table A .3 in Annex A presents the percentage distribution of workers in the sample and their average schooling by educational match. One observes that the percentage of workers whose education and job are appropriately matched shows a declining trend, reaching around 40% in 2006. This increase of educational mismatch is reflected in both senses, with slight increases in the percentages of both overeducated and undereducated workers. 6 Furthermore, the increase in average schooling of the workers in the sample is mainly due to the decisions of overeducated workers. Thus, the observed increase in average schooling for the sample as a whole is conditioned by the increase in the years of schooling of overeducated individuals, especially in the early and middle part of the decade 2000-09. The average years of schooling of the appropriately educated and undereducated individuals also increased in the second half of the nineties, but tended to remain stable or declined slightly during the period 2000-09.
To analyze the differences in returns to education in terms of the match between workers' education and employment, Table 3 presents the results of estimating the ORU specification of Eq. (4). In the three years studied (1995, 2002, and 2006) , the estimates are consistent with the theoretical prediction and the empirical evidence. Economic returns to an additional year of overeducation are positive but less than the returns to an additional year of required education. The economic return to an additional year of undereducation is negative, as has customarily been found in other studies examining this issue (Alba-Ramírez, 1993; Cohn & Khan, 1995; Daly, Büchel, & Duncan, 2000; García-Montalvo & Peiró, 2009 ). In the three years considered, the penalty for undereducation is lower than the wage increase from an additional year of overeducation, although the difference declines over time. This result coincides with those obtained in the work of Sicherman (1991) and Cohn and Khan (1995) for the U.S. case and of Hartog and Oosterbeek (1998) for the Dutch case, but is contrary to those reported for Spain by Alba-Ramírez (1993) using data of 1985.
It is also noteworthy that returns to required education decrease over time from 10.4% in 1995 to 9.8% in 2002 and 8.8% in 2006 . Nonetheless, comparing these figures with those obtained under the assumption that all years of schooling contributed equally to wages regardless of educational level (Eq. (1)), one observes that the return to job-required education is always greater than the return to the worker's actual education. For example, while in 2006 the return to an additional year of required education was 8.8%, the figure for the attained education was 7.4%. This might indicate that returns to actual schooling could be biased downwards as a result of overeducation: the return to education obtained in estimating the Mincerian wage equations is the return associated with an additional year of schooling independently of whether it is required for the job being considered or is in excess over the qualifications required.
proportion of undereducated workers in Spain fell significantly between 1995 and 1998, but rose slightly between 1998 and 2001. Table 4 summarizes the estimated ORU specification coefficients and the differences between the coefficients of over-and undereducation relative to the required education. From this table, one observes how the positive effect on wages of overeducation decreases over time. The negative values of the difference (β o − β r ) reflect the loss of income of a worker who has an extra year of overeducation compared with another who, with the same educational level, has achieved a proper match between the actual educational level and that required by the job. In this sense, one observes that the wage penalty for overeducation compared to appropriately allocated workers increased over time from 1.9% in 1995 to more than 3% in the first years of the present century. The sum (β u + β r ) indicates the additional wages received by a worker who has an extra year of undereducation compared with another who, with the same years of schooling, performs a job which matches her educational level. In this case, one observes that the return to an additional year of undereducation tends to remain stable at around 5% throughout the period analyzed.
Conclusions
The analysis of overeducation and its consequences has aroused notable interest in developed countries. The case of Spain is no exception, with most of the studies having focused on identifying the determinants of educational mismatch and on the labour mobility of those individuals who have not found a proper match between their actual educational level and that required in their job. Few authors, however, have examined the effects of educational mismatch on wages and how the returns to education have evolved over time.
In this context, the present study has sought to contribute to this line of research, studying the evolution of returns to education from the mid-1990s to 2006 and examining the effects of educational mismatch on these returns. To this end, the existence of overeducation in the Spanish labour market was examined from two theoretical perspectives. First, Mincerian wage equations were estimated to study the private returns on investment in education and their evolution over time. Second, we considered the existence of mismatches between workers' educational level and that required by their jobs, and, by estimating ORU equations, the effect of such educational mismatches on wages. The longitudinal nature of the study, with calculations of returns to education at different times, endows this analysis with particular interest given the growth of Spain's educationally qualified workforce. Another contribution of the work has been the conjoint estimation of Mincerian wage equations and ORU equations. This provides a more comprehensive vision of the returns to education and enables one to distinguish between the returns associated with the worker's actual education and the education required by the job.
The results point to the existence of overeducation in the Spanish labour market, with a decline in returns to education in the period 1995-2006 that affected all educational levels. Moreover, one observes that, during this period, between 55% and 60% of workers experienced educational mismatch in their jobs, some being undereducated and, more frequently, others overeducated. The ORU estimates showed that, for overeducated workers, this educational mismatch implies a wage penalty in excess of 3% in the last years of the study period. Finally, taking into account the degree of match between the education received by the worker and that required in the job, we found that the return to schooling is not uniform but depends on whether the worker has an educational level that is appropriate, higher, or lower than is required in her job, with the return to job-required schooling being greater than that corresponding to the worker's actual schooling.
From a policy perspective, the above results point to inefficiencies in the allocation of the educational resources, with a high percentage of workers experiencing a mismatch between the skills acquired through schooling and those required in their job. Given the intense process of human capital accumulation undergone by the Spanish economy it would be necessary to tackle the structural reforms needed in order to take advantage of this investment. The high unemployment rate of the Spanish economy should also be taken into account. Investment on education can significantly contribute to alleviate the severe unemployment problem in Spain, but to fully take advantage of this investment it would be necessary to introduce structural reforms which allow the more educated individuals to find a job and that the requirements of that job are in accordance to their qualifications. If the Spanish economy intends to transform its model of economic growth to one based on knowledge and innovation, its job structure will have to adapt to fit this new model of production so that the more highly qualified workers can find a job that corresponds to their educational level. This would contribute to achieving a more efficient allocation of productive resources, with the consequent positive impact on the competitiveness of the Spanish economy. 
